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Organic Nanoparticles in Foods:
Origins & Applications

Lipids
ÅExamples:Surfactant Micelles & Lipid Droplets

ÅFunction: Flavor, Texture, Appearance, Nutrition, Delivery 

ÅProteins
ÅExamples:Casein Micelles & Protein Particles

ÅFunction: Nutrition, Appearance, Delivery 

ÅCarbohydrates
ÅExamples:Nano-starch, Nano-cellulose, Nanogels

ÅFunction: Texture, Appearance, Delivery

ProteinsLipids



3Department of Food Science

Inorganic Nanoparticles in Foods:
Origins & Applications

Silver (Ag)

ÅProducts:Containers, Packaging

ÅFunction: Antimicrobial

ÅIron Oxide (Fe2O3)

ÅProducts:Fortified Foods & Supplements

ÅFunction: Nutrition

ÅTitanium Dioxide (TiO 2)

ÅProducts:Gums, Candies, Bakery Goods

ÅFunction: Whitening

ÅSilicon Dioxide (SiO2)

ÅProducts:Salt, Sugar, Dried Milk, Dried Ingredients

ÅFunction: Anticaking & Flow

ÅZinc Oxide (ZnO)

ÅProducts:Fortified Foods & Supplements

ÅFunction: Nutrition
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Food Nanoparticles:

ÅTitanium Dioxide

ÅOrigin: Chemical processing of titanium-rich ores

ÅFunction: Lightening agents

ÅNanoemulsions

ÅOrigin: Microfluidization

ÅFunction: Appearance, Texture, Flavor, Delivery

http://nanocomposix.com/collections/titanium-

dioxide-nanoparticles

Intentional versus Non-intentional



5Department of Food Science

Dimensions
Morphology

Electrical Charge

Surface 

Composition

Nanoparticle

Core

Composition

Aggregation

State +-

Food Nanoparticles:
Characteristics

Hypothesis: 

Nanoparticle properties 

effect bio-interactions
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Food Nanoparticles:

Gastrointestinal Tract Fate

Mouth
ÅpH 5-7

ÅEnzymes

ÅSalts

ÅBiopolymers

Å5 ï60 s

Stomach
ÅpH 1-3

ÅEnzymes

ÅSalts

ÅBiopolymers

ÅAgitation

Å30 min ï4 hours

Small Intestine
ÅpH 6-7.5

ÅEnzymes

ÅSalts, Bile

ÅBiopolymers

ÅAgitation

Å1 ï2 hours

Food Matrix 

Disruption

Competitive 

Adsorption Absorption

Binding

Interactions

Colon
ÅpH 5-7

ÅEnzymes

ÅBacteria

ÅAgitation

Å12-24 hours

Mixing


